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(54) DATA PROCESSOR 

(57)Abstract: 

PURPOSE: To obtain a high hit ratio with inexpensive 
constitution in a space which is physically restricted by 
constituting a cache memory with DRAM and providing a 
flag storage means storing a flag showing the validity of 
data in the cache memory. 

CONSTITUTION: The cache memory 4 in a cache 
control unit 1 is constituted by DRAM. When a memory 
read request is given, real address data 8 and a valid flag 
9 are read out of the address array buffer 3 of the cache 
memory 4. The address data 8 and the valid flag 9 are 
inputted to a matching detection circuit 10, and they are 
compared with address data of an address comparison 
part 5. When the valid flag 9 is '1' (data is valid) and 
matched address data exists as the result of matching, 
ROW information 1 1 which is cache-hit is inputted to a 
selector 16, and data which is read out of the 
corresponding ROW position of a cache buffer 2 is 
selected. 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the data processor equipped with the cache controller which controls cache memory 
and this cache memory between main storage and a data processing unit A flag storage means to 
memorize the flag which constitutes said cache memory from a DRAM, and shows the 
effectiveness of the data in cache memory in said cache controller for every access unit of data, A 
flag setting means to set up the applicable flag of said flag storage means effectively at the time 
of access of data, The data processor characterized by establishing an output means to output as a 
signal which shows read-out for the flag which corresponds from said flag storage means at the 
time of access of data, and shows the validity of access data, and an invalid for the flag. 
[Claim 2] The data processor according to claim 1 characterized by reading the data for access 
from main storage only when said flag shows an invalid. 

[Claim 3] The data processor according to claim 1 characterized by preparing further the refresh 
circuit refreshed for said cache memory only in the state of standby of a data processing unit in a 
cache controller. 

[Claim 4] The data processor of claim 1 characterized by constituting said data processing unit, 
cache memory, and a cache controller from a single chip LSI thru/or 3 publications either. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the data processor equipped with the cache 



controller which controls cache memory and this cache memory between main storage and a data 

processing unit. 

[0002] 

[Description of the Prior Art] In the former, in order to raise the transfer rate of the data (an 
instruction and data) to a data processing unit from main storage If cache memory is prepared 
between main storage and a data processing unit, main storage is accessed and data are read It 
writes also in cache memory at the same time it transmits the read-out data to a data processing 
unit. The data processor with cache memory which transmitted applicable data to the data 
processing unit from cache memory is known without accessing main storage, when the data for 
access exist in cache memory at the time of the next access. 

[0003] By the way, the need of securing considerable storage capacity in such a data processor in 
order to gather the hit ratio over cache memory is **. For example, if it is in on-line processing, it 
is desirable to secure the storage capacity of 2MB or more. 

[0004] On the other hand, in recently, the demand to single-chip-izing and downsizing of a data 
processing unit and cache memory increases, and to aim at a deployment of cache memory in the 
space restricted physically is desired. 
[0005] 

[Problem(s) to be Solved by the Invention] However, if it is in a data processor with the 
conventional cache memory, SRAM is used as cache memory as indicated by the publication- 
number No. 296541 official report. For this reason, although the access time is short compared 
with DRAM, a degree of integration is small, since it is expensive, it is the space restricted 
physically and it is becoming difficult to secure the storage capacity to need. Consequently, there 
is a problem that a hit ratio is high in the space restricted physically, and an effective data 
processing unit cannot be built in respect of cost. 

[0006] The purpose of this invention is to offer the data processor which is the space restricted 

physically and can acquire a high hit ratio with a cheap configuration. 

[0007] 

[Means for Solving the Problem] In order to attain said purpose, this invention notes that the 
access time of the latest DRAM is becoming a high speed extremely like 30ns. A flag storage 
means to memorize the flag which constitutes cache memory from a DRAM and shows the 
effectiveness of the data in cache memory in said cache controller for every access unit of data, A 
flag setting means to set up the applicable flag of said flag storage means effectively at the time 
of access of data, It is characterized by establishing an output means to output as a signal which 
shows read-out for the flag which corresponds from said flag storage means at the time of access 



of data, and shows the validity of access data, and an invalid for the flag. 

[0008] Furthermore, it is characterized by preparing further the refresh circuit refreshed for said 

cache memory only in the state of standby of a data processing unit in a cache controller. 

[0009] 

[Function] According to the above-mentioned means, the flag of a flag storage means shows the 
"invalid" according to the initial state first. However, if data are written in the cache address of 
arbitration, in parallel to this write-in actuation, it will be set as "effective" by the flag setting 
means. 

[0010] If the cache address corresponding to the flag which is [ this ] "effective" is again accessed 
within the refresh time amount specified in the property table of DRAM (read-out or actuation of 
writing), it will be reactivated the same with having refreshed in the refresh circuit, and data will 
be held by this repetition. At this time, a flag is also again set as an "effective" condition. 
[001 1] However, if there is no access even if it passes over the refresh time amount specified in 
the property table of DRAM, the data of the cache address corresponding to the flag which is 
"effective" will disappear automatically. In connection with this, a flag is set as an "invalid" 
condition. 

[0012] On the other hand, if cache memory is accessed, the flag corresponding to the access unit 
will be outputted. Since it means that the data for access had existed in cache memory when this 
flag shows the "effective" condition, the read-out demand to main storage is not generated. 
However, when the "invalid" condition is shown, while the flag itself is used as a read-out 
demand to main storage, and the data for access are read from main storage and transmitted to a 
data processing unit, it is stored also to cache memory. 

[0013] Namely, data will be maintained if access to DRAM is performed within the refresh time 
amount specified in the property table in this invention. If are not carried out within refresh time 
amount, and it uses that data carry out automatic disappearance and access from a data processing 
unit is performed within the refresh time amount specified in the property table of DRAM The 
effectiveness of the data in cache memory is guaranteed, effectiveness is not guaranteed, but the 
description is to have made it the configuration of reading the data for access from main storage. 
Therefore, when a data processing unit is always working, the refresh circuit of dedication is not 
needed. Moreover, a means to cancel old data is not needed on conditions in which the cache 
address which is in the "invalid" condition always exists more than the specified quantity, either. 
[0014] In addition, only when a data processing unit will be in a standby condition, the refresh 
circuit of dedication is added. 
[0015] 



[Example] Hereafter, it explains to a detail based on the example illustrating this invention. 
[0016] Drawing 1 is the block diagram showing one example of this invention, and shows the 
configuration detailed about the cache control unit which is the important section of this invention 
here. 

[0017] The cache memory 4 which consists of the cache buffer 2 the cache control unit 1 of this 
example remembers data to be, and the address array buffer 3 which memorizes the access 
address data of the data memorized by this cache buffer 2 is formed. 

[0018] This cache buffer 2 and the address array buffer 3 consist of DRAMs. And the cache 
buffer 2 and the address array buffer 3 are set as the storage capacity of 4 M bytes by which 4 
lows (ROW) and each low data width of face were constituted [ the line writing direction ] for the 
512K column and the direction of a train from 2 bytes. In this case, each column of a cache buffer 
2 and the address array buffer 3 and a low correspond to 1 to 1, respectively, and one low in each 
column serves as an access unit of data. 

[0019] Moreover, the access address register 5 which memorizes the access address data from a 
data processing unit (not shown) is formed in the cache control unit 1 . 

[0020] Since the access address data from a data processing unit are 32 bits, this access address 
register 5 consists of 32-bit registers, from bit [ the 0th byte of ] 1 to bit [ the 1 st byte of ] 2 is 
used as an address comparator 6 among those, and from bit [ the 1st byte of ] 3 of that low order 
to bit [ the 3rd byte of ] 4 is used as the address retrieval section 7. That is, the address retrieval 
section 7 is used as column address data of a cache buffer 2 and the address array buffer 3, and 
the address comparator 6 of the high order is used for the comparison with the address data read 
from 4 lows of an applicable column. 

[0021] Here, 1 1 bits of high orders of the access address data when accessing main storage, i.e., 
the address data of the same configuration as the address comparator 6, are written in ROW0- 
ROW3 of each column of the address array buffer 3 as real address data (RA) 8, and the 
BARIDDO flag 9 which shows that the data of the storage location corresponding to 1 bit of the 
low order in a cache buffer 2 are still more effective is written in them. 

[0022] So, when the address data of the address comparator 6 are compared with the address data 
read from 4 lows of the applicable column of the address array buffer 3 and there are congruous 
address data, the real address coincidence detector 10 which outputs the ROW information 1 1 
showing the ROW location and the in cache information 12 (it is "1" with data) which shows that 
the data for access existed in cache memory 4 is formed. 

[0023] Furthermore, the refresh circuit 13 for refreshing cache memory 4 is formed. This refresh 
circuit 13 is equipped with the refresh address generating circuit 14 which carries out refresh 



address data output, and only when the system- wait signal W which shows that a data processing 
unit is waiting is "1", or only when refresh request signal R is "1", it is constituted so that refresh 
address data may be outputted for every fixed time amount. 

[0024] Only when a data processing unit is waiting, he is trying to output refresh address data 
here for preventing that cache access occurs frequently while a data processing unit is working, 
and compete with this, and the engine performance falls. 

[0025] On the other hand, based on the in cache information 12 and the ROW information 1 1, the 
data of ROW which carried out the cache hit are chosen, and the selector 16 outputted as read-out 
data 15 and the selector which chooses ROW which carried out the cache hit are prepared in the 
cache buffer 2 side. 

[0026] Furthermore, the in cache information 12 is reversed and the knot in cache information 
Nin is inputted into the memory control unit 19 as a read-out demand signal to main storage (or 
memory of the high order hierarchy of this cache memory). And if the data for access are read by 
the read-out demand signal, the read-out data will be inputted into a register 21 through the 
instruction control unit 20, and will be written in the ROW location of the column with which a 
cache buffer 2 corresponds through a selector 17. At this time, 1 1 bits of high orders of the access 
address are written in the ROW location of the column with which the BARIDDO flag 9 of " 1 " is 
specified in the address retrieval section 7 of access address data as real address data 8. 
[0027] Actuation concerning the above configuration is explained below. 
[0028] First, when a memory read-out demand is outputted from a data processing unit, the in 
cache information 12 is set to "0" in the initial state according to which data do not exist in cache 
memory 4. Therefore, the knot in cache information Nin is set to " 1 ." 

[0029] This knot in cache information Nin is inputted into the memory control unit 19 as a read- 
out demand signal to main storage (or memory of the high order hierarchy of this cache memory). 
[0030] In parallel to this, 1 1 bits of high orders of the access address data inputted into the access 
address register 5 are written in the ROW location of the column with which the real address data 
8 and the BARIDDO flag 9 of " 1 " are specified in the address retrieval section 7 of the access 
address. 

[003 1 ] On the other hand, the data for [ which was read from main storage by the read-out 
demand signal ] access are inputted into a register 21 through the instruction control unit 20, and 
it is written in the ROW location of the column with which a cache buffer 2 corresponds through 
a selector 17. 

[0032] Next, when a memory read-out demand is outputted from a data processing unit, in the 
condition that data exist in cache memory 4, the column position of the address array buffer 3 is 



specified by the address retrieval section 7, and 4 sets of real address data 8 and the BARIDDO 
flag 9 are read from the column. 

[0033] These 4 sets of real address data 8 and the BARIDDO flag 9 are inputted into the 
coincidence detector 10, and are compared with the address data of the address comparator 5. If 
there are address data which the BARIDDO flag 9 is "1" and are in agreement as a result of this 
comparison, since it will mean that the access address concerned was accessed within the refresh 
time amount of DRAM, the in cache information 12 having been set to "1" with the BARIDDO 
flag 9 of " 1 ", and the knot in cache information Nin having been further set to "0", and having 
carried out the cache hit at the memory control unit 19 and the instruction control unit 20 is 
notified. Since it means that the column which carried out the cache hit was accessed within the 
refresh time amount of DRAM at this time, the contents of the original address data are activated 
without refreshing specially. 

[0034] The ROW information 1 1 which carried out the cache hit is inputted into a selector 16, the 
data read from the ROW location where a cache buffer 2 corresponds are chosen as coincidence, 
and it is inputted into it as read-out data 15 at the instruction control unit 20. Also in this cache 
buffer 2, since it means that the column which carried out the cache hit was accessed within the 
refresh time amount of DRAM, the contents of the original data are activated, without refreshing 
specially. 

[0035] Next, when a write request occurs from a data processing unit, it writes in the access 
address register 5 and address data are inputted, like the case where it is read-out, the column 
position of the address array buffer 3 is specified by the address retrieval section 7, and 4 sets of 
real address data 8 and the BARIDDO flag 9 are read from the column. 
[0036] These 4 sets of real address data 8 and the BARIDDO flag 9 are inputted into the 
coincidence detector 10, and are compared with the address data of the address comparator 5. If 
there are data which the BARIDDO flag 9 is "1" and are in agreement as a result of this 
comparison, since it will mean that the access address concerned was accessed within the refresh 
time amount of DRAM, the in cache information 12 having been set to "1" with the BARIDDO 
flag 9 of " 1 and the knot in cache information Nin having been further set to "0", and having 
carried out the cache hit at the memory control unit 19 and the instruction control unit 20 is 
notified. And it writes in and data 21 are written in the ROW location where the ROW 
information 1 1 which carried out the cache hit was inputted into the selector 17, and was inputted 
through the instruction control unit 20 and where a cache buffer 2 corresponds by the selector 17. 
[0037] In this case, since it means that the column in which the address array buffer 3 carried out 
the cache hit was accessed within the refresh time amount of DRAM, the contents of the original 



address data are activated, without refreshing specially. 

[0038] However, since it means that the column position concerned is the condition that it is 
accessed exceeding the refresh time amount of DRAM, and data cannot be guaranteed, or an 
initial state when the BARIDDO flag 9 is "0" as a result of the comparison in the coincidence 
detector 10, the address data of the address comparator 5 are written in the empty ROW location 
of the column concerned as real address data 8, and the BARIDDO flag 9 of "1" is further written 
in it at the low order. On the other hand, it writes in the ROW location where a cache buffer 2 
corresponds, and data 21 are written in. 

[0039] On the other hand, if a data processing unit will be in a standby condition and the system- 
wait signal W is set to "1", refresh address data will be generated in the fixed time interval of 
under the refresh time amount of DRAM from the refresh address generating circuit 14, and 
sequential refresh of a cache buffer 2 and the address array buffer 3 will be carried out per 
column. 

[0040] By this refresh actuation, the data and address data in a cache buffer 2 and the address 
array buffer 3 are held so that it may not disappear in the standby condition of a data processing 
unit. 

[0041] Refresh request signal R occurs and this is the same also at the time. 

[0042] By the way, in a multiprocessor system, although coincidence elimination of the data in 

cache memory may be compulsorily carried out for coincidence control of data, since it is 

realizable by setting the BARIDDO flags 9 to "0" all at once, in the cache memory 4 of this 

example, there is an advantage that improvement in the speed can be attained. 

[0043] Thus, in this example, only when the BARIDDO flag 9 which constitutes cache memory 4 

from a DRAM, and shows the effectiveness of the data in cache memory 4 in the cache control 

unit 1 is made to memorize for every access unit of data, and the applicable BARIDDO flag 9 is 

effectively set up for every access of data and the applicable BARIDDO flag 9 shows the invalid 

at the time of access of data, it constitutes so that data may be updated. 

[0044] Namely, data will be maintained if access to DRAM is performed within the refresh time 
amount specified in the property table. If are not carried out within refresh time amount, and it 
uses that data carry out automatic disappearance and access from a data processing unit is 
performed within the refresh time amount specified in the property table of DRAM The 
effectiveness of the data in cache memory 4 is guaranteed, effectiveness is not guaranteed, but it 
is made the configuration of reading the data for access from main storage. 
[0045] Therefore, when a data processing unit is always working, the refresh circuit of dedication 
is not needed. Moreover, on conditions in which the cache address which is in the "invalid" 



condition always exists more than the specified quantity, there is an advantage of not needing a 
means to cancel old data, either. 

[0046] Moreover, only when a data processing unit is waiting, by being made to perform refresh 
actuation, contention with cache access of a data processing unit is lost, and there is an advantage 
that it can prevent that the engine performance falls. 

[0047] It is the space restricted especially physically, and there is an advantage that a high hit 
ratio can be acquired with a cheap configuration. For example, when the cache memory which 
consisted of 256 K bytes of SRAM is transposed to the cache memory of 4 M bytes of DRAM, 
storage capacity increases 16 times and the frequency which does not carry out a cache hit falls 
remarkably. Consequently, the overhead at the time of the block transfer of data also decreases 
sharply. And cost also falls. 

[0048] Therefore, if the cache memory control unit 1 and a data processing unit are constituted as 
a single chip LSI, it is cheap and the microprocessor of high performance can be realized. 
[0049] In addition, although the flag which shows that data exist in cache memory, and the 
BARIDDO flag which shows whether data are effective are shared in this example, it is good 
even if separate. What is necessary is to notify that data are effective, only when it is made 
separate, and both flags are "1." 

[0050] Moreover, you may constitute so that the address retrieval section 7 may be divided into 
two steps, a column address and the class address, and the address array buffer 3 may be searched. 
[0051] 

[Effect of the Invention] As explained above, in this invention, cache memory is constituted from 
a DRAM. And the flag which shows the effectiveness of the data in cache memory in a cache 
control unit is made to memorize for every access unit of data. Since it constituted so that data 
might be updated only when an applicable flag was effectively set up for every access of data and 
the applicable flag showed the invalid at the time of access of data When a data processing unit is 
always working, in the refresh circuit of dedication becoming unnecessary, on conditions in 
which the cache address which is in the "invalid" condition always exists more than the specified 
quantity, it is effective in not needing a means to cancel old data, either. 

[0052] Moreover, only when a data processing unit is waiting, by being made to perform refresh 
actuation, contention with cache access of a data processing unit is lost, and it is effective in the 
ability to prevent that the engine performance falls. 

[0053] It is the space restricted especially physically, and a high hit ratio can be acquired with a 
cheap configuration, and it is effective in the ability to decrease sharply the overhead at the time 
of the block transfer of data. 



[0054] Moreover, if a cache memory control unit and a data processing unit are constituted as a 
single chip LSI, it is effective in it being cheap and being able to realize the microprocessor of 
high performance. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block block diagram showing one example of this invention. 
[Description of Notations] 

1 [ ~ A BARIDDO flag, 12 / — In cache information, 13 / — Refresh circuit. ] ~ A cache control 
unit, 2 ~ A cache buffer, 3 ~ An address array buffer, 9 



DRAWINGS 



[Drawing 1] 



5 x . ,6 7 



frK^*JfcWB>FU*«iy I RA ■ |vj [w?ts^21 



+ 



BOWfl RQW1 ROWE'.ROWG/ 



00001 
D0002 



^13 



f [w]0 



OOODQ 
00001 
C0002 



ROWQ ROWl 



RDW2 ROW3 



*16 



-eg I Ry-gj — 



-1—7 h 



w19 



> =e u =i 



(WBttMMRT UP) <12) Sr |§ # & # (A) (lJ)W3¥£H«4*ffl^ 









F I 






3 10 Z 








12/12 


A 


7608-5B 






13/12 


3 30 T 


S133-5B 
















(2L>tf3SMHf 






(7DI1MRA 








































ttDUHMlPi|f«lUTl« fcfe££ftB 










^leifpBir^ n > t: =l - * mn 













(57) 

tc SB*? -6 £ ^ cc o . fr>i r - £ ® r £ -b * B* cc ft 




(2) 



♦SKHP6-3 3 7 8 15 



* ? t'a 3 > h DC — ^rttC. + * ^ j. y -t "J 
4£T£^ ^331**16 4. ^*©7*H*ABS{tg||E , 7 
r-^oc-r £-&;*P*k:i»E:> ? ystt^fi 

[ ii ;£JjI 2 ] IHE 7 ^ ^*WS £ * t~H#<7>^£ iaft£*£ 

s i *ciita«i/&ci*ftia i wt^3satt 

[OOOi] 

v r i©S(C+ 'J to J: * s 
[ ■:) 0 0 2 ] 

^6 x - £ £ x - £ s&s^ h ksst h £ 5 cc 

LA * * ? ^€'J ft© Jr- * «S§gHMD*> t - 

wet*, tia©saiiM*i«i^rto<i&SA4* 0 #ia 
[ o o o 4 ] Ssstctet-trti. ? 



[ 0 0 0 5 ] 

6 54 l^£HKM^Sm;i»£J:3K, +^ ?^^y 

4> iwfcfr ^ - * ^ ? i* fciMrr & c £ ^ 

[ o o o e ] *£PEG>iaffli*, Mn^fSisn^^fa 

^^^^ s c i ^ a o 
[ o o o ? ] 

[ ■:) 0 0 6] 5 'bec, r- Jfijlii ? r cpfSBifflfit? 
[ 0 0 0 9 ] 

r u x # D R A M©#fi^c^ $ 
[00 1 I] DRAMWfittliTfliaftfc'J 

5G 7i^>^Hin^i^t^. r?-b^*<*fW , nfi#. 



(3) 



♦SKHP6-3 3 7 8 15 



[00 12]— +t?^ajt^"JST?-b^t4 

r ^ ^ xm.^cc- £ 3#=t + ? ^ a. * y rt tcffSE 1: 
u&<,^ Lr3fi»u. rjnaj iflR^Sbtrt^fcBwtcfi*, ? 

[0 0 1 3] T£*>fc, aMWccfc^ti, DRAMtc 
1/ . t^- $ -5Af*^ r 60>7 Xtf D R A Mfl>19 

[ 0 0 1 5 ] 

[0016] [a 1 IrtfflB©— S^J^^^n ? *E| 

[ o on] c o^tstfi©* * ? 3>hP-^ 

C<0* * r^^r^y SfCgatftSt»fc'? e -*®7i'-b 

at k i/Xf- ^latfrr&T k wti^^ 1 ; v t 3 

[0 0 1 8 ] £<E'^* ?^.'t?77 £feJ:0'7 KUX 
TU^m?7t3W i DRAMT'tftsgtSntTi;^. 

[0 0 19] Sfc, ?i'a=2> hcc-Jl^^ ? L l 



[0 02 0] ^crn^rKUAU^A^;5il -r- 
? h-T'fc&C 3£tr? [-©U^A^tf^ 

n. €<t>^^o^-y ng©tr? t- 1^6 1 m hg^t.' 

Hi<D 1 YB<0^v \ SfrhSsU Hacr>fc'v h4^ 
[002 1 ] r\ T K UaT L*^<?7t3 ^'#^7 

Wcstor i?T2^r ru^^^^-tfii it'^K f 

[0 02 2] fCT', TKUAtte»6©r KU^r-"- 

^is^^$^7M-A^-^i^tblK^ -&btc7 

OW1MI 1 li * * ? * -t U 4 PiOCT 
f-^ilSl^Ci^f^>t+ ■pSv^WW l 2 

[0 023] 5 ^?cc, + + ^ s/ a jf* i,» 4 j& ij ^ b - v 
C© L* 7 U ^' j.|s|SS I 3 6*>J 7 ? -^7 M-Af- 

[-WW^ ^ 1 " <£'^<7>^ Jfcli'j7l/ 

40 

[0024] c c r\ r - 3?^^^ ^ r &m%*om 

[0 02 5]— T2fl!!CCfi*. >/> 
+ + ^^*«B 1 2 £R0WW«B1 1 

^0 r uftiROw^aHRf&'feu &ntr^»*o 



(4) 

5 

[002 6] 3 6tc, ^ > * * ? 2>-*1MI 1 2 feJKfi 
^£ 'J ©±tiiJ|Mi©j* ± y > Up^ff ^£ L-r A 

£to. -feu i 7&MUT** acDft 

[ 0 0 2 7] ia±W*Wteffi&*ff^WT8tt"B , r-&o 
[0 02 8] if, jrf*'JB«a<./»*i^-**!fiJ.- 

ti~0^ Sfc^T. ^ ? r -i>* * ■j>w.*ni&n 

! Witt 1 " £&& 0 

[0 02 9] CWSy -jiF^xWaN i nti* 20 

[0 03 0] cnittfit, r^^rn^u^A 

[0 0 3 i ] ttfflu^fiwej:^«3a1ii« 
1 1 &m\sx^* 7 2^f^^7 

? A<DR OVfiS(C#SiiS ft£ e 
[0 03 2] SK, ^^'JiPBat/S^S-^-^flSffiJ.^ 

^ a^-' 4 3S<£- 'J 7 )l 7 K b a r — 3? $ i ,» * 'J ^ y 

[0 03 3] Cft&43I©'JTJUT KUAf-»84^ 40 
y * K^t' ^9t*-3MftdiBSI 0KAjfc3ft. T KU- 

«M. MiJ h _ 37 1 " "XT'. i-i^>— SETT^T K 

{7} "J ? I. ? , 7 £ 4z A 3 ihfc C i fC ft £<Z> 

"C. '! - W<V v K^^SCC J: pS^a 
ttffi 1 2 AS M " iw*J. 3 &Cil ✓ * h >f >* * 5> 5^* 
WAN ! n& tttvC-tf-tyzo L p-^^^ - 
1 9fei;^>'^^^> t-o-jL-^-^^ h2 Otc*+ 



♦fra^6-3 3 7 8 15 

6 

?T3^SnfcC tecftr*®^ ^9'Jf<: 'J? u--^ ^s-T* 

[0 03 4] mmc, ?t^ab ? h^fcROWflHE 
1 1 1 6CCA^l5*l, -p^^^'^^t 2 

n. 5iu#^^> hD-jujai? r 

[ 0 0 3 5 ] *Aaffii^ h*^»*ai*»* 

* y t&mfitiwe. * * ^ 6 4 scd l» t ju t 
[o 03 6] cn&4ai©'jrjur Fi/xf-»8i^ 

'J ? K 7 ^ y 9 b»-^tttilBS 1 0 tc £ ft. 7 r 

^m. k^^^s^ 1 ^ t?. ^-if^f- 

1 ^ 1 - sbics ? + ys>*mm 
n i i\& ^c" tfif-r^^y =2 > hoc-jL-^.^ ^ t- 1 
e**j:cx*4&-^> r p-^^^ ; . r 2 ok** t 

UROTBB l iMb^^ 1 7i<:A^£ft. 

> h o-Jb^.^ ? ^ 2 0 =£a*>r A*3nfe#*ii*'T 

— 3? £ 1 ^-br b ^ £ 1 7 tc + 2 

[0 03 7] COC'ii^-, 7 h"WU^'<?77 3©* 

iBWrttcr i"b^3nfcc:tKitt&©^ l^siKc "j^ 

- 'j- f £ C £ a < 7t$> 7 K I - A r - 5r ©rt Stc i^te f t 

y Afi«t±D RAM©'J?U f ^*»S*aAT: T -fe 
A3hTTf-ii 0£@SE t? * a t * W)A . S fc t * ttft Kflt t? 

^'J ^ K^^9£#£iifro — 5»SX*-/<5»7 

t 2 COttSt* R 0¥MiCt±t SJii*^- * £ 
[ 0 0 3 9] -77, r-^flffli-^ ? h3ftss#«KIStcft: 



(5) 



♦SKHP6-3 3 7 8 15 



attlWMilQ-TWIIIIIIlIM^ 'J 7^^t K i>x<r~ 

1W^;>7t3^^ Js*fit«sK 'J ? I- 5- * -2 ft 

[ 0 0 4 0] C © »J ^ U * t^ftffK J; -3 f+ + ? 
J<??t 2te*fcO £ T K 3 ft©?-* 

[0 ')4 1] Cft\Z, U 'j ^J-a Mf-^Rtf 

[ 0 0 4 3] C ©J: 5 CCsWBftfitC^iir t±, * + s 
^y^ij 4«rDRAMt't|!*U *o=* * ^> * 3 > F 

a-^ZL^- y h 1 F^CC, ^ + ? V^^'J 4F h 3©^£ 

©*a&tt*Sitv< il y V'J ^ ^f-^7HAl 
7^9 £ W*fe SB** & <*: 5 U fro^r - £ © 7 * -te 

[0044] T^fe, DRAMtc4*T-6Ti"fe^« 
tt^CWfeSflfc'J 7 U * f aBirHlt4|*lCC?T*Jih]hti'3 e 

-*s«s**n. 'J 7 u ^ ^*mmiytfciciTt}ft?j:ttft 

v h fr>h<OT5 t>^&D R AM^ftft^f'JWS ftfc 'J 

7i'? ^-ai^iwtirtKifTtonnti, * + ? ^ > * >j 4 

[ 0 0 4 5] f£->"C <r- £*fflJL- *> t iwramb^ 

* £ B*T & ^« *> <&R £ b t * i t ^ fl = ifl* A * o 
[0 04 6] Sfc, ^-3?sM|j.^^ htffHiM 3 ©^ 
A "J ? ? *✓ fiftfp**f f "T ^ J: ^mciKJ;*), 

< *t 0 , IM^iETr *Rfrjh*C * -6 i ^ b 

[ o 0 4 7] ftaawtciEfenfcaiir, s^sa 



[0 04 5] ltofti-?r. r>j.>t»J=2>hc- 
[ 0 0 4 9] CCQ*IWHtr't*. * * s > ^& 'J 

[0 05 0] Sfc, r^«l7^7A7RvA 
[ 0 0 5 1 ] 

+ + is j. ->f * 'J 4: D R A MT'jSlS . aOfc^+t -^^^ 

a cT: ^ . - * ©r ? -b ^ BSccttS ^ ^ i^A* 
it. *j|fl)y?b?2/ a |BiWTSKja6^A. 

[ 0 0 5 2 ] a fc, ^^^^ ? h^ftlR*©"*© 

[ 0 0 5 3 ] ttiSWKiE&nfc^liil'C, *^*fli 

[0 05 4] ifc, +t?^jttLi3>hP-*JLi 
h^^-^^fS^.^^ ht^^^LS I to 

50 



4#ISJ¥6-3 3 7 8 1 5 



II] 



6 "\. 



BgWj RtVffS jgOjW. 
afato^ ^ = ™i 



Tt 



U ? \* ? J.IHI 



7 ( X 1 ^^" 

« 1 =£p p<iE*r- 



=1 

> i- ra ~ 



